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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a method for producing hydrogen gas, by 
which the hydrogen gas can be produced without using a chemical requiring an 
attention for handling the chemical, by applying a cutting processing or a 
grinding processing to aluminum or an aluminum alloy in water at the ordinary 
temperature to react the new formed surface of the aluminum or the aluminum 
alloy with the water . 

SOLUTION: A pipe 3 for taking out hydrogen gas is connected through a 
separator to a closed box like vessel 1 manufactured from a material not 
causing hydrogen brittleness. Water 4 is charged in the closed vessel 1, and a 
material 5 which is made from aluminum or its alloy and should be cut is held 
with a chuck 7 which can be transferred in the axial direction by the use of a 
transfer device 8 and then sunk in the water The cutter 6 is rotated with a 
rotation device 9, and the material 5 to be cut is simultaneously transferred 
in the axial direction to apply the cutting processing to the material 5 in the 
water . The new surface made by the processing reacts with the water 4 to 
produce hydrogen gas G only for the processing time. The produced hydrogen gas 
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G is accumulated in the upper portion of the closed vessel 1, passed through a 
separator 2 for removing the water from the hydrogen gas G, and then recovered 
through a pipe 3. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique of manufacturing hydrogen gas with a facility on minor 

magnitude comparatively especially, about the manufacture approach of hydrogen gas. 

[0002] 

[Description of the Prior Art] Although old more many approaches have been devised about manufacture of hydrogen 
gas, it will be divided into the large-scale laboratory -so to speak manufacture [ as the manufacture approach of the 
plant sense ] approach as small-scale so to speak if they are divided roughly. 

[0003] About the former manufacture approach, there are an approach by electrolysis of water, an approach by the 
denaturation of water gas, an approach by the reaction of iron and a steam, an approach by gasification of coal and 
petroleum, etc. On the other hand, as an example of the latter manufacture approach, there are an approach of making a 
hydrochloric acid and a dilute sulfuric acid acting on zinc, aluminum, etc., a method of making water act on a sodium- 
lead alloy, an approach by the reaction of metal hydride and water, etc. 
[0004] 

[Problem(s) to be Solved by the Invention] The problem of air pollution has become serious as the amount of the 
comparatively small internal combustion engine used represented by car motor increases rapidly. Although the current 
approach many is studied for solution of this problem, taking advantage of the absolute advantage that exhaust gas is 
only a steam, the method of driving an electric motor for hydrogen as a fuel of a fuel cell or the approach of using 
hydrogen itself as the fuel for an internal combustion engine can be considered, and they serve as a strong candidate of 
the cure against exhaust gas. 

[0005] Thus, hydrogen gas must be carried for hydrogen gas by the approach suitable the object for automobiles, or in 
order to use it as a fuel for the prime mover of the portable type of a wide sense more, or the manufacturing installation 
of hydrogen gas must be carried. 

[0006] The approach of liquefying and carrying hydrogen gas about carrying hydrogen, or putting into a high-pressure 
bomb and carrying is common. However, applying such an approach to an automobile, especially a common passenger 
car sees from many points, such as safety, handling nature, maintainability, and weight, and it cannot necessarily be 
said to be a desirable policy. 

[0007] On the other hand, about the loading possibility to the portable-type prime mover of hydrogen gas making 
equipment First of all, though a large-scale hydrogen gas making facility can be carried in a car about the small-scale 
hydrogen gas making facility which did not fit such an object and was described previously Since control of the 
reaction is difficult, if the activity of a chemical to be warned or an expensive chemical is obliged in handling as a raw 
material, and also processing of a resultant is troublesome, or the response in emergency, such as accident, is especially 
taken into consideration including a halt in emergency, it cannot necessarily be said to be the optimal selection. 
[0008] As mentioned above, there is no change in it being one of the strong candidates on the cure against exhaust gas 
to use hydrogen as fuels, such as a prime mover for automobiles, so that clearly. However, it is small and there are 
many problems in the actual condition as mentioned above about the manufacturing facility of the hydrogen gas of a 
portable type. Then, it is the object of this invention to solve these technical problems. 

[0009] That is, if the conditions which should be fulfilled as the manufacturing facility or system of hydrogen gas of 

the object for mount or a portable type are enumerated, it will become the following six items. 

[0010] (1) Don't use a chemical to be warned enough for handling as a raw material, or an expensive chemical. 

[0011] (2) A resultant (by-product) be safe. 

[0012] (3) Don't need a hot or expensive catalyst for a reaction. 

[0013] (4) The control of a reaction including an emergency shut down be easy. 

[0014] (5) A raw material is cheap and supply be easy. 



[0015] (6) It is small and lightweight and there is little energy expenditure. 

[0016] This invention aims at offering the manufacture approach of the hydrogen gas which can satisfy the above- 
mentioned six items at least. 
[0017] 

[Means for Solving the Problem] In this invention, this invention person etc. uses one phenomenon on the newly 
found-out machining method. 

[0018] It is a phenomenon which the new field and water which were generated by processing react and hydrogen gas 
generates, when cutting or a grinding process is performed by underwater [ of ordinary temperature ] to aluminum or its 
alloy. 

[0019] Hydrogen gas is generated, for example by either of the following reaction formulae. 
[0020] 2aluminum+3H2 0=aluminum203+3H2**2aluminum+4H2 Oaluminum203 and 

H20+3H2**2duminum+6H2 0=aluminum203.3H20+3H2** this invention relates to the manufacture approach of 
hydrogen gas of having used this phenomenon. 

[0021] The above-mentioned reaction has the property stopped automatically, after a new field is generated, and 
continuing for several seconds. That is, since a new field continues being generated while performing the cut or the 
grinding process underwater, hydrogen gas generates the above-mentioned metal continuously, and if a cut or a 
grinding process is stopped, generating of hydrogen gas will also be suspended automatically. Moreover, the yield of 
hydrogen gas is proportional to the area of the generated new field. Furthermore, if water temperature is high, the yield 
of hydrogen gas will tend to increase. 

[0022] Since it is activity very much for several seconds after generation, the surface of metal where the above 
phenomenon was generated by machining of a cut or grinding happens, and in a new field, an aluminum hydroxide is 
generated with hydrogen gas by the reaction with water. The aluminum hydroxide which is this by-product is called a 
bauxite by the mineral name, and is raw ore of aluminum. According to the consideration from a chemical formula, 
three-mol hydrogen gas is generated from two-mol aluminum. 

[0023] The new field by a cut or grinding does not point out only the only deleted work front face, and the front face of 
scraps is also a new field. Therefore, since the area of a new field is large, the direction of the yield of hydrogen gas in 
case the scraps of the shape of the shape of a fragment and powder are generated increases more than the case where 
the scraps of a flow form are generated. 

[0024] Although the above phenomenon is slightly accepted not only in aluminum or its alloy but in magnesium and 
the steel under specific conditions, as a work material of this invention, aluminum or its alloy is most suitable for the 
reason mentioned later. For example, JIS The composite material which makes AC4C material and it a matrix 
corresponds to this. 

[0025] The thing of solution of the manufacture approach of hydrogen gas based on the above phenomenon of a 
technical problem which can be become law on the other hand is clearer than the examination result described below. 
[0026] Among six items which should be satisfied as a hydrogen gas making facility of the object for mount described 
previously, or a portable type, about the item of (1), since only aluminum, or its alloy and water are used for a raw 
material, it is thoroughly satisfied with this invention of this condition. About an item (2), since resultants are hydrogen 
gas and an aluminum hydroxide (bauxite), this is also satisfied. About an item (3), the reaction of this invention is 
performed at low temperature about 100 degrees C or less, and since especially a catalyst is not needed, this is also 
satisfied. About an item (4), from suspending the generation of gas, if generating of hydrogen gas is performed only 
while cutting or a grinding process is going on, an yield is proportional to the amount of processings and processing is 
suspended, it can come and is satisfied again. Also about an item (5) and (6), this invention is based on the simple 
principle, and since the structure of equipment is easy, this is also fully satisfied. 

[0027] It was already said that the premised above-mentioned [ this invention ] phenomenon is accepted also in metals 
other than aluminum. However, at steel, with that a reaction is feeble and magnesium, since a reaction advanced 
spontaneously when water temperature rises and control of a reaction became difficult, by this invention, it made to use 
aluminum or its alloy for a work material into the indispensable condition. 
[0028] 

[Embodiment of the Invention] Drawing 1 is approximate account drawing showing an example of the hydrogen gas 
making equipment which materialized more the hydrogen gas making approach concerning this invention. 1 is the 
well-closed container built with the construction material which does not produce hydrogen embrittlement in the shape 
of an abbreviation core box, and the pipe 3 for hydrogen gas ejection is connected to the upper part through a separator 
2. While putting in water (good at tap water) 4 into this well-closed container 1, the work material 5 made from 
aluminum or its alloy is hidden into underwater [ that ], and cutting is underwater performed by the cutter 6 of a 
rotating type. While the work material 5 is grasped by the chuck 7 arranged to the container 1 interior and delivery of 
the direction of an axial center is given to this chuck 7 by the feed gear 8 which makes a subject the motor arranged to 



the container 1 exterior, revolution actuation of the cutter 6 is carried out by the revolution driving gear 9 which 
similarly makes a motor etc. a subject. And cutting by the cutter 6 is performed by giving delivery of the direction of an 
axial center to a work material 5, carrying out revolution actuation of the cutter 6. 

[0029] In addition, it may replace with cutting although it is an example in case the above-mentioned processing gestalt 
gives delivery to a work material 5 using the cutter 6 of a rotating type, since a new field should just be generated one 
by one by processing underwater in short, reverse is made to rotate a work material 5, and may make it give delivery to 
a cutter 6, and according to a cutter 6 depending on the case, and a grinding process may be performed using a grinding 
stone. 

[0030] For the reaction of the new field 5 a and water 4 which were produced by processing, if a cut or a grinding 
process is performed underwater as mentioned above, only while processing it, hydrogen gas G will occur and the 
upper part of a well-closed container 1 will be covered. Collected hydrogen gas G is collected and used from a pipe 3, 
after moisture is removed with a separator 2. Although many things can be considered for the application of this 
hydrogen gas G, it is desirable from the meaning of this invention to supply a fuel cell as a source of power of an 
automobile, as stated previously, or to supply hydrogen itself to the internal combustion engine which considers as a 
raw material. What is necessary is just to suspend processing on the occasion of operation of an automobile, that what 
is necessary is just to increase a cut or the amount of grinding processes so much to stop supply of hydrogen 
conversely, when a lot of hydrogen is required. 

[0031] If a cut or a grinding process is performed within a well-closed container 1, since the aluminum hydroxide of 
shaving waste and a resultant will float underwater, it is desirable to circulate water 4 with the pump which is not 
illustrated and to remove those suspended matter using a filter etc. 

[0032] When what was attached in the well-closed container 1 finishes shaving the work material 5 made from 
aluminum or its alloy, it is exchanged for a new article. Moreover, water shall be supplied at any time. In tool exchange 
of a common machine tool, it applies about exchange of the cutter for a cut or grinding etc. 
[0033] 

[Effect of the Invention] According to the manufacture approach of the hydrogen gas of this invention, without using a 
chemical being warned special to handling, an expensive chemical or an expensive catalyst, etc., pollution-free, 
moreover, it can have sufficient controllability in insurance, and hydrogen gas can be easily manufactured with small 
and easy equipment, and application in the automobile which especially uses hydrogen gas as a fuel is easy, and it is 
effective in the ability to contribute to the spread. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Approximate account drawing showing an example of the hydrogen gas making equipment with which 
this invention is applied. 
[Description of Notations] 

1 ~ Well-closed container 

2 Separator 

4 -- Water 

5 - Aluminum or work material made from the alloy 

6 - Cutter 

7 - Chuck 

8 - Feed gear 

9 — Revolution driving gear 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 

3 . In the drawings, any words are not translated. 

DRAWINGS 




7 5 9 



[Translation done.] 



